Physical competition is widespread in human societies. Because performance in competitive sports can signal phenotypic quality and fighting ability, high level performance, especially on the part of men, is likely to be attractive to the opposite sex. We investigated the relationship between involvement in competitive sport and self-reported numbers of sexual partners. Both male and female students who compete in sports reported significantly higher numbers of partners than other students, and within the athletes, higher levels of performance predicted more partners. Among men, body mass index (BMI) and educational level also had significant effects. We discuss possible implications for the evolution of competitive sport, ritual fighting behavior, and the persistence of left-handedness. D
Introduction
Physical competition is ubiquitous in human societies (e.g., Chick & Loy, 2001 ). In particular, ritualized fights occur in many cultures, and often advertise fighting ability (e.g., the chest pounding duels of the Yanomamö; Chagnon, 1997) . In modern societies, sports may act as a proxy for fighting ability because they demand good visual-spatial judgement, speed, endurance, and strength (Manning & Taylor, 2001) . The level that one attains in sporting competitions is thus an honest signal of general body condition and other aspects of phenotypic quality. Interactive sports, such as boxing, judo, fencing, and even tennis, can be considered rule-bound ritual fights in which severe wounds and death are forbidden, and they convey information about capabilities in real fights (Raymond, Pontier, Dufour, & Møller, 1996) . Thus, involvement in sports may be interpreted in the context of sexual selection, i.e., mate choice and competition for access to mates.
The present study was performed to assess the relationship between the level achieved in sporting competition and the number of opposite-sex sexual partners. At least for males, this number was an important component of expected fitness in past environments (Pérusse, 1993) , and in both sexes, the number of partners is correlated with attractiveness (Taylor & Glenn, 1976 ; for reviews, see Buss, 1999; Cartwright, 2000) . One who has had many partners has been repeatedly accepted or chosen, and can be considered, ipso facto, relatively attractive; moreover, since more attractive people have more options and access to mates of higher quality, the number of sexual partners may be an indicator of expected fitness in both sexes. We predicted that sports competitors should have more sexual partners than other people, that numbers of partners should increase with performance level, and that these effects should be more pronounced in males than in females.
Methods
An anonymous questionnaire was given to 605 French students from three universities (Montpellier, Lyon, and Bordeaux), who were either registered for ''physical and sportive activities'' as preparation for becoming sports teachers and involved in high level competitive sport (SP), or registered for biological sciences and not involved in competitive sport (non-SP). Participants provided information on their age, sex, body mass, height, degree program and level, and number of sexual partners of the opposite sex during the past year. (Self-reports of height and weight are often viewed with scepticism, but there is evidence that people report their body weights and heights with surprising accuracy; see Palta, Prineas, Berman, & Hannan, 1982; Stundkard & Albaum, 1981.) We computed each subject's body mass index: BMI = mass/(height) 2 , which has been shown to be a better predictor of bodily attractiveness than other measures of weight, height, and body shape (Tovée, Reinhardt, Emery, & Cornelissen, 1998) . The SP subjects also reported what level of sporting competition they had attained on a five-level ordinal scale: departmental, regional, interregional, national, or international.
Because of skewed distributions, nonparametric tests were used to compare numbers of partners between men and women, and between groups SP and non-SP. BMI was compared between groups SP and non-SP by analysis of variance. These analyses were performed using JMP IN 3.2.1 software (SAS Institute Inc., Cary, NC). Data were further analysed by logistic regression, testing for effects on partner number of sex, age, BMI, SP versus non-SP, and academic year, plus all possible second and third order interactions; model simplification was then conducted via backward elimination, following Crawley (1993) . These analyses were performed separately for men and women, because all third order interactions involving sex of respondent were significant. Then we analysed separately the group SP to test for an additive effect of the level achieved in sporting competition. Models were fitted using GLIM software (Baker, 1987) .
Results
Out of 605 returned questionnaires, 527 were complete and included in the study (87.1%): 167 SP women, 250 SP men, 60 non-SP women, and 50 non-SP men. Ages ranged from 17 to 29, and did not differ between the sexes: mean F S.D. = 20.2 F 1.4 years for women, 20.3 F 1.5 for men [ F(1, 525) = 1.4; P = .24]. Mean age did differ between the SP group (20.1 F 0.1) and the non-SP group [20.8 F 0.2; F(1,525) = 19.0; P < .0001], but this is taken into account with the GLM modelling.
Reported number of sexual partners
Distributions of reported numbers of partners in the past year are portrayed in Fig. 1 . Within both sexes, non-SP respondents were relatively likely to report one partner, or none, and SP respondents were relatively likely to report multiple partners. On average, SP males reported 2.41 F 0.20 partners and non-SP males 1.24 F 0.22; SP females reported 1.60 F 0.14 and non-SP females 1.12 F 0.11. The SP/non-SP difference was significant for both sexes (Wilcoxon test: z = À 4.25, P < .0001 for men; z = À 2.23, P = .02 for women). The sex difference was significant within the SP group (z = À 3.13, P = .002), but not within the non-SP group (z = À 0.85, P = .4).
BMI comparisons
Mean BMI was 23.1 F 0.1 for SP men and 21.6 F 0.3 for non-SP men, a significant difference [ F(1,303) = 23.7, P < .00001]. This difference was smaller, but still significant, in women: SP 20.8 F 0.1, non-SP 20.2 F 0.2 [ F(1,238) = 3.0, P = .015].
Models best explaining the number of sexual partners
Logistic regression was used for simultaneous assessment of the effects of age, BMI, educational level, and group (SP vs. non-SP) on the reported number of sexual partners, within each sex considered separately.
For women, SP versus non-SP group was the significant predictor (v 2 test: P = .003), with SP women reporting more partners.
For men, the minimal model included group, BMI, educational level, and the group Â BMI interaction (Table 1) . Because the second to fourth levels did not have significantly different effects, the four educational levels were reduced to two: low level (1st year of university studies, value 1) and high level (2nd to 4th year, value 2). Within each group (SP and non-SP, respectively), 1st year students reported more sexual partners than higher level students ( P = .0002). Because the group Â BMI interaction had a significant effect ( P = .007), it could not be removed from the model, and separate v 2 tests could not be performed for these two variables. However, the linear estimate of the change in intercept for non-SP students (compared to SP students) is more than 2.8 times larger than the corresponding standard error, suggesting a substantial and significant effect of the group, when controlling for all other variables. For a given educational level, the number of sexual partners predicted by the model is always larger for the SP students than for the non-SP students. Because age and education level were highly correlated (Kendall's s = 0.35, P < .0001), they were introduced in the model together and separately. Model selection was performed using the Akaike Information Criterion (AIC), a heuristic measure that can be compared between unrelated models fitted on the same data (AIC = deviance + 2df ) (Akaike, 1974) . Education level turned out to be a better explanatory variable than age in the model for males, as the AIC was minimum (with education: AIC = 498.41; with age: AIC = 511.07). In the model for females, none of these variables had a significant effect, even when introduced separately.
Effect of level achieved in sporting competition on the number of sexual partners
Within the group SP, the level achieved in competition had a further effect on the reported number of sexual partners beyond the effects of all other explanatory variables. The five levels of competition had to be grouped into two significantly different ones: low level (departmental or regional competitions) and high level (interregional, national, or international competitions). Among men, high-level competitors reported 2.43 F 0.20 sexual partners during the past year versus 2.11 F 0.23 for low-level competitors ( P = .03 by Wilcoxon test). Among women, high-level competitors reported 1.82 F 0.19 partners versus 1.47 F 0.20 for low-level competitors ( P = .003).
Discussion
As predicted, competitive athletes of both sexes reported significantly more sexual partners than other students, and this effect was larger in men than in women. The difference in BMI between the two groups, probably due to the muscular mass of sports competitors, suggests a different morphology which may translate into greater attractiveness, but the differences in numbers of sexual partners need not reflect differences in attractiveness. For example, the groups may differ in opportunities: high-level sport entails much travel for competitions, training internships, etc., perhaps increasing one's chances to meet potential partners. The fact that student athletes have more sexual partners and more muscle mass may be due to their intense training, i.e., to the fact that they have devoted their time to sport, while the other students devoted their time to other academic pursuits, and the results could also reflect differences in sexual motivation or personality between the two students groups rather than a difference due to athleticism. But whatever the proximate explanation may be, the results clearly indicate that SP students surpass the non-SP comparison group in their access to mates.
Even within the student athletes, the level achieved in competition predicted the number of partners, perhaps because the prestige enjoyed by high-level athletes enhances their attractiveness, although other factors such as travel-based opportunity may again be relevant.
Men in their 1st year of university reported more partners within the past year than those in their 2nd to 4th years. This may seem surprising in light of Michael, Gagnon, Laumann, and Kolata's (1994) finding that education level is a positive predictor of partner number in a large sample of individuals aged 18 to 59, and in light of the fact that attractiveness and social status are positively related (Buss, 1999) . However, this difference probably reflects aspects of student life. First year students are especially likely to have changed homes and social groups within the preceding year, and investment in studying (and future social status) may increase with the level of study, requiring a reduction in mating effort.
These findings must be interpreted with caution. As in other studies, we found that men reported more partners than did women. Morris (1993) showed that this discrepancy does not decrease when the sample size increases, and that it is mostly due to individuals reporting a high number of partners ( >20), suggesting that these individuals give imprecise answers, with men tending to overstate and/or women to understate their number of partners. Even allowing for age differences in the selection of partners by males and females, the most powerful factor appears to be female understatement (Baker & Bellis, 1995) . Brewer et al. (2000) showed that female prostitutes are usually underrepresented in the samples of such studies, and that the discrepancy is reduced when they are included, but it seems unlikely that the use of prostitutes explains the differences that we observed.
Left-handers are known to be overrepresented among people practicing interactive sports, because they have a frequency-dependent advantage (Grouios, Tsorbatzoudis, Alexandris, & Barkoukis, 2000; Raymond et al., 1996) . For example, in Western societies, the frequency of left-handers, which is about 10% overall, reaches 44.5% among fencing champions (Raymond et al., 1996) . Handedness is polymorphic in all human populations with lefthandedness always in the minority (see Raymond & Pontier, 2004 , for a review); moreover, handedness is substantially heritable (see, e.g., Francks et al., 2002; McKeever, 2000; McManus, 1991; Sicotte, Woods, & Mazziotta, 1999) . Why left-handedness persists has been a puzzle because of evidence of associated fitness costs (e.g., Aggleton, Kentridge, & Neave, 1993; Coren & Halpern, 1991; Gangestad & Yeo, 1997; McManus & Bryden, 1991) .
It would seem that some countervailing benefit, probably frequency-dependent, is required to maintain the polymorphism, and the results of our study suggest that in light of the disproportionate prevalence of left-handers among athletes, that benefit may reside, at least in part, in the sexual success of athletes.
We also found that sports students competing at a high level reported more sexual partners than individuals competing at a low level. This fact suggests that it will be valuable to extend the present study to sporting individuals competing at higher levels, as well as to other age groups and other societies. Ritual fights and competition on physical aptitudes exist in many other societies and could have an effect on social status and attractiveness, as suggested by Hill (1984) and Chagnon (1988) . Finally, our hypothesis that left-handers enjoy a mating advantage that offsets disadvantages in survival and other domains requires direct testing.
